Anthropogenic ocean heat uptake is a key factor in determining climate 
Introduction
The rate at which the global ocean takes up heat is a key factor in determining how 17 societies will experience future climate change. This rate sets how fast the surface of 18 the Earth can warm in response to the radiative changes in the atmosphere, and the 19 changing ocean heat content (OHC) currently contributes about half of the total sea-level 20 rise [Church et al., 2013] . There is significant uncertainty in model projections of the 21 future global mean sea-level, partly due to differences in how they model the evolution of 22 the heat content of the ocean [Church et al., 2013] .
23
The long term heat uptake by the ocean is set by the rate at which water from the surface enters a different stability regime [Hawkins et al., 2011] , so our three experiments are 100 unlikely to be pushed into radically different climate regimes by the perturbation.
101
Analysis of 14 of the models in the CMIP5 multi-model ensemble database [Taylor et al., 102 2012] (ACCESS1-0 ACCESS1-3 CNRM-CM5 CSIRO-Mk3-6-0 FGOALS-g2 GFDL-CM3 
109
Each experiment is 250 years long; our intention is to study the long term (century- of CO2S and CO2W are ∼2Sv. We judge these to be significant changes, because they has a standard deviation of ∼0.02x10 24 J, mostly concentrated in the subtropical region.
158
The Atlantic OHC anomaly in the last decade of CO2W compared to CO2 is larger than 159 any decadal anomaly from the mean in the last thousand years of the spinup to CTR, so 160 we judge it to be significant. In CO2S, the subpolar anomaly taken alone is significant in CO2W as deep-water formation is hindered (fig 3b) , and a cool anomaly in CO2S as 172 deep-water formation is enhanced (fig 3d) .
173
The main influence on subtropical OHC is uptake of heat into the thermocline. As north
174
Atlantic deepwater formation is reduced in CO2W, the AMOC slows and the subtropical the ocean response to the forcing used in our experiment. As shown in figure S1 , the lation and allowing that some of the OHC anomaly in CO2W will be due to factors other 261 than the AMOC change, our experiments suggest that on the order of 10% of the total
262
Atlantic heat uptake under climate change could be attributed to the declining AMOC.
263
The accuracy of projections of local sea level rise in the Atlantic, and other quantities de- 
302
In our experiments, freshwater perturbations cause a net increase in Atlantic heat con- 
